Purpose: Naturally occurring cartilage defects of the knee have been described in sheep. The objective of the current study was to assess the accuracy of computed tomography arthrography (CTA) to detect cartilage defects in the ovine knee. Methods: Animals and imaging: Hindlimbs (n ¼ 28) were collected from crossed Texel ewes euthanatized for reasons other than hind limb lameness. Knees were injected with 20 ml of diluted contrast medium (6 ml of HexabrixÒ diluted in 14 mL saline) through a needle placed in the femoro-patellar compartment of the knee, and were flexed and extended 100 times to provide a homogeneous coating of the articular surfaces. The limbs were examined with an Emotion 6 (Siemens). Acquisition protocol was: 130 KV, 80 mAs, pitch 0.4 collimation 0.63 mm and rotation time of the tube 0.6s. Images of 0.63 mm were reconstructed with an increment of 0.3mm. CTA was also performed in two living sheep (4 hindlimbs) under anaesthesia to test the feasibility of the technique. The limb was hold in forced-extension. After imaging, the sheep were euthanized and hindlimbs were collected. Macroscopic assessment: Knee joints (n ¼ 32) were disarticulated. The distal articular surface of the femur, proximal articular surface of the tibia and articular surface of the patella were examined by gross observation. Macroscopic scoring was performed following OARSI recommendations: score 0 for intact cartilage surface; score 1 for surface roughening; score 2 for deeper defects (fibrillation, fissures) not involving the subchondral bone (SB); score 3 for erosions down to SB (less than 5 mm diameter); score 4 for large erosions down to SB (more than 5 mm diameter). Histological assessment: Samples were harvested from all sites with macroscopic lesions and from randomly selected macroscopically intact areas. Samples were processed and stained (Toluidine blue). Cartilage structure was scored blindly (from 0 to 10) according to OARSI recommendations. Analysis of CT scans: Images were analysed blindly by two observers. One observer repeated the blinded assessment one month later to determine intra-observer reproducibility. A score of 0 was given when a sharp line of contrast material was identified on the cartilage surface, without substance loss. A score 1 was defined by a loss of the sharp and smooth contour of the cartilage surface. A score 2 was defined by the penetration of contrast material within at least the superficial half of the cartilage thickness but not to the SB. Score of 3 and 4 were attributed when this penetration reached the SB on respectively less and more than 5 mm diameter. Statistics: Spearman's rank order test was used to assess correlation between macroscopic and histological scoring. Sensitivity, specificity, positive predictive value and negative predictive value were calculated by using gross anatomy as gold standard. They were assessed only for the sites where histopathology confirmed the macroscopic classification of defects (for example confirmed that a score 2 defect assessed macroscopically was a partial defect not involving the SB at microscopy, while a score 3 defect was a full thickness defect). Inter-observer and intra-observer agreement were assessed by using Kappa statistics. Results: 106 histological samples were processed. There was substantial agreement between macroscopic examination and histological scores for structure (Spearman correlation coefficient 0.75; P 0.000). 83 samples (including 40 score 0, 16 score 1, 25 score 2 and 2 score 3 defects) had their macroscopic scoring confirmed by histology. CTA sensitivity and specificity were respectively 86.12% þ/-1.20 and 94.44%þ/-0.56% to detect over-all cartilage defects (no defect versus defect). The positive and negative predictive values were 94.50%þ/-0.37 and 86.10%þ/-0.89. There was substantial agreement between scores at macroscopic examination and those at CTA (Spearman correlation coefficient: 0.84 (observer 1), 0.82 (observer 2-lecture1), 0.83 (observer 2-lecture2); P < 0.0001). Inter-and intra-rater agreement was good (Kappa value: 0.67 and 0.93 respectively)
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